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Overview:

This report presents the results of a systematic review of the effectiveness and economic

efficiency of self-management education interventions for people with diabetes and forms
the basis for recommendations by the Task Force on Community Preventive Services. Data
on glycemic control provide sufficient evidence that self-management education is effective
in community gathering places for adults with type 2 diabetes and in the home for
adolescents with type 1 diabetes. Evidence is insufficient to assess the effectiveness of
self-management education interventions at the worksite or in summer camps for either
type 1 or type 2 diabetes or in the home for type 2 diabetes. Evidence is also insufficient to
assess the effectiveness of educating coworkers and school personnel about diabetes.

Medical Subject Headings (MeSH): blood glucose self-monitoring, community health
services, decision making, diabetes mellitus, evidence-based medicine, health education,
patient education, preventive health services, public health practice, review literature,
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Introduction

iabetes self-management education (DSME),

the process of teaching people to manage their

diabetes,! has been considered an important
part of the clinical management of diabetes since the
1930s and the work ofjoslin.2 The American Diabetes
Association (ADA) recommends assessing self-manage-
ment skills and knowledge of diabetes at least annually
and providing or encouraging continuing education.?
DSME is considered “the cornerstone of treatment for
all people with diabetes” by the Task Force to Revise the
National Standards for Diabetes Self-Management Ed-
ucation Programs,1 a group representing national pub-
lic health and diabetes-related organizations. This need
is also recognized in objective 5-1 of Healthy People
2010*: to increase to 60% (from the 1998 baseline of
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40%) the proportion of persons with diabetes who
receive formal diabetes education.

The goals of DSME are to optimize metabolic control
and quality of life and to prevent acute and chronic
complications, while keeping costs acceptable.® Unfor-
tunately, 50% to 80% of people with diabetes have
significant knowledge and skill deficits® and mean
glycated hemoglobin (GHb)? levels are unacceptably
high both in people with type 17" and type 2° diabetes.
Furthermore, less than half of people with type 2
diabetes achieve ideal glycemic control? (hemoglobin
Alc [HbAlc] <7.0%).?

The abundant literature on diabetes education and

“GHb (including hemoglobin Alc [HbAlc]) describes a series of
hemoglobin components formed from hemoglobin and glucose, and
the blood level reflects glucose levels over the past 120 days (the life
span of the red blood cell). (Source: American Diabetes Association.
Tests of glycemia in diabetes. Diabetes Care 2001;24(suppl 1):S80—
S82.)

"Type 1 diabetes, previously called insulin-dependent diabetes melli-
tus (IDDM) or juvenile-onset diabetes, accounts for 5% to 10% of all
diagnosed cases of diabetes and is believed to have an autoimmune
and genetic basis. Type 2 diabetes was previously called non—insulin-
dependent diabetes mellitus (NIDDM), or adult-onset diabetes. Risk
factors for type 2 include obesity, family history, history of gestational
diabetes, impaired glucose tolerance, physical inactivity, and race/
ethnicity. (Source: U.S. Department of Health and Human Services,
Centers for Disease Control and Prevention. National diabetes fact
sheet. 1998. Available at: www.cdc.gov/diabetes/pubs/facts98.htm.
Accessed 1/10/2002).

0749-3797/02/$-see front matter 39
PII S0749-3797(02)00424-5



Self-Management Education

Psychosocial mediators:

Knowledge |. v | beliefs, attitudes,
Behavior: coping skills
SMBG,

diet, smoking,
physical activity

Short-term outcomes:
e.g., blood pressure, | »
lipid levels, glycemic
control, weight, visits

Long-term outcomes:
morbidity, mortality,
quality of life

Figure 1. Analytic framework for diabetes self-management education interventions. Ovals denote interventions, rectangles with
rounded corners denote short-term outcomes, and rectangles with squared corners denote long-term outcomes.

SMBG, self-monitoring of blood glucose. Solid lines represent linkages examined in this review. Dashed lines represent linkages
that were not examined, where the authors relied on the existing literature to demonstrate relationships.

its effectiveness includes several important reviews dem- The Guide to Community Preventive Services

onstrating positive effects of DSME on a variety of . S
. 6.10-14 The systematic review in this report represents the work
outcomes, particularly at short-term follow-up.”

. . . of the independent, nonfederal Task Force on Com-
These reviews, however, and most of the existing liter- . . .

P . 0 the clinical settin munity Preventive Services (the Task Force), as de-
aurlrr}el, ocus primartly on d here i gi d b scribed elsewhere.'®2° A supplement to the American
. ¢ syst(.ematlc review presente e.re mcludes pub- Journal of Preventive Medicine, “Introducing the Guide to
hsh'ed studies t'hat evaluatefi.the effe.ctl.veness O.f D SME Community Preventive Services: Methods, First Recom-
delivered outside of traditional clinical settings, in

i Jationat mendations and Expert Commentary,” published in
community centers, faith institutions and other com- January 2000 21 includes the background and methods

munity gathering places, the home, the worksite, rec- used in developing the Community Guide.
reational camps, and schools. This review does not

examine evidence of the effectiveness of clinical care

interventions for the individual patient; recommenda- Methods

tions on clinical care may be obtained from the ADA,'? A detailed description of the Community Guide's methods for
and screening recommendations are available from the conducting systematic reviews and linking evidence to deter-
U.S. Preventive Services Task Force.'® The focus of this minations of effectiveness has been published,?? and a brief
review is on people who have diabetes; primary preven- description is available in this supplement.'® Our conceptual
tion of diabetes is not addressed. For prevention of type approach to DSME is shown in the analytic framework

(Figure 1), which portrays the relationships between the
intervention, intermediate outcomes (knowledge, psychoso-
cial mediators, and behaviors), and short- and long-term

2 diabetes, the best strategies are weight control and
adequate physical activity among people at high risk,

1nclud1ng those with 1mpa1red glucose tolerance.'”'® health and quality of life outcomes. DSME and education
These topics will be addressed in other systematic reviews interventions can certainly improve knowledge levels, 101113
in the Guide to Community Preventive Services (the Community although the relationship between knowledge and behavior is
Guide). unclear.!®2%24 For optimal selfmanagement, a minimum
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Table 1. Outcomes reviewed for diabetes self-management education interventions

Intermediate (process) outcomes

Short-term outcomes

Long-term outcomes

Knowledge Glycemic control Macrovascular complications
Glycated hemoglobin Peripheral vascular disease
Skills Blood glucose Coronary heart disease

Problem-solving skills
Self-monitoring of blood glucose
Medication administration (including insulin)

Psychosocial outcomes

Cerebrovascular disease

Physiologic outcomes
Weight
Lipid levels
Foot lesions

Microvascular complications
Decreased vision
Peripheral neuropathy

Self-efficacy Blood pressure Renal disease

Health beliefs Microalbuminuria Periodontal disease
Mood Retinopathy Foot lesions, amputations
Attitude

Coping skills Lifestyle Mortality

Self-assessed health status Physical activity

Locus of control Diet Quality of life

Perceived barriers to adherence Smoking Disability/function

Healthcare system outcomes
Regular source of care
Regular visits
Availability of patient education
Medication adherence
Screening foot and eye exams
Monitoring of glycemic control
Monitoring of CVD risk factors

Mental health outcomes
Depression
Anxiety

Work-related outcomes
Work days lost
Restricted duty days

Economic outcomes
Outpatient utilization
Hospitalization rates
Cost
Cost-effectiveness and cost-benefit

Pregnancy-related outcomes
Neonatal morbidity and mortality
Maternal morbidity

Outcomes in bold are those on which the Task Force based its recommendations.

CVD, cardiovascular disease.

threshold of knowledge is probably required.?® Several psy-
chosocial mediators are related to diabetes self-care behavior,
including locus of control,?® coping styles,?® health be-
liefs, 2527 and self-efficacy.?®

Self-care behaviors and lifestyle correlate with short-term
health outcomes. Self-monitoring of blood glucose (SMBG) is
recommended by the ADA for all people with type 1 diabetes
and for insulin-treated type 2 patients.? SMBG, which may be
associated with improved health outcomes in type 1 diabe-
tes,? was a critical component of the Diabetes Control and
Complications Trial (DCCT)3! and the Kumamoto study,?%:33
which demonstrated that tight glycemic control improves
microvascular outcomes in type 1 and type 2 diabetes, respec-
tively. Reductions of caloric and fat intake are associated with
weight control and improved glycemic control,®*~37 and
physical activity is associated with improved glycemic con-
trol.?® Aspirin use, which offers the same cardiovascular
protection for people with and without diabetes,? is recom-
mended for all people with diabetes aged =30 years in the
absence of contraindications.?® Smoking increases morbidity
and mortality from microvascular and macrovascular compli-
cations of diabetes.*’

The short-term outcomes of hyperglycemia,
blood pressure?*%® and lipid concentrations,
uria,*® increased weight,3” and the presence of foot lesions
are all associated with long-term health outcomes in people
with diabetes. Thus, the evaluation of interventions in this
review focuses on key intermediate, short-, and long-term
health outcomes as well as quality of life and healthcare
utilization (Table 1). Recommendations formulated by the
Task Force?® are based on the subset of outcomes that focus
on short- and long-term health and quality of life (Table 1).

3
3L41 elevated

protein-
47

44,45

Data Sources

The medical literature was searched through December 2000
by using the MEDLINE database of the National Library of
Medicine (commenced in 1966), the Educational Resources
Information Center database (ERIC, 1966), the Cumulative
Index to Nursing and Allied Health database (CINAHL,
1982), Healthstar (1975), Chronic Disease Prevention data-
base (CDP, health promotion and education subfile, 1977),
and the Combined Health Information Database (CHID,
diabetes subfile and health promotion and education subfile,
1985). The medical subject headings (MeSH) searched (in-
cluding all subheadings) were diabetes mellitus and diabetes
educators combined with any of the following headings: com-
munity, community health services, patient education, health
education, self-care, self-efficacy, self-help groups, blood glu-
cose self-monitoring, and public health. Text word searches
were performed by using the following terms: community,
self-care, selfmanag* (wildcard search), self-help groups,
blood glucose self-monitoring, and patient counseling. Ab-
stracts were not included, as they generally had insufficient
information to assess the validity of the study according to
Community Guide criteria.?? Dissertations were also excluded,
as the available abstracts contained insufficient information
for evaluation, and the full text was frequently unavailable.
Titles and abstracts of articles extracted by the search were
reviewed for relevance, and if potentially relevant the full-text
article was retrieved. We reviewed reference lists of included
articles and consulted our team of experts (the authors and
the consultants listed in the Acknowledgments) for relevant
citations.

Am ] Prev Med 2002;22(4S) 41



Study Selection

To be included in the reviews of effectiveness, studies had to
be (1) primary investigations of interventions selected for
evaluation, (2) published in English, and (3) conducted in
established market economies.® They also had to (4) provide
information on one or more outcomes of interest preselected
by the team and (5) meet minimum quality standards.?? All
types of comparative study designs were reviewed, including
studies with concurrent or before-and-after comparison
groups.

Data Abstraction and Synthesis

Each study that met the inclusion criteria was evaluated by
using a standardized abstraction form and was assessed for
study design suitability and threats to internal validity, as
described previously.?? Studies were characterized by the
number of threats to validity as having good, fair, or limited
quality of execution,?? and only those with good or fair
execution were included. A summary effect measure (i.e., the
difference between the intervention and comparison groups)
was calculated for outcomes of interest. Absolute and relative
differences are presented for outcomes with consistent mea-
surement scales (e.g., HbAlc and blood pressure) and rela-
tive differences for outcomes with variable measurement
scales (e.g., knowledge). Interquartile ranges were deter-
mined as an index of variability when seven or more studies
were available in the body of evidence; otherwise ranges are
presented. Pooled estimates of effect were calculated if there
was a sufficient number of studies with comparable outcomes
and if exploratory data analysis revealed potentially diverse
results in the body of literature, or if confidence intervals
frequently overlapped zero. Point estimates of effect on GHb
were calculated with both fixed and random effects models,
using the inverse of the variance of the net change in GHb as
the study weight. Computation of the between-study variance
for the random effects model was obtained by using the
DerSimonian and Laird formula,*® using estimates of within-
group correlation (rho) of 0.25, 0.5, and 0.75. The chi-
squared value for heterogeneity (Q) and its p value were
calculated. The pooled estimates presented are from random
effects models, with rho=0.75, and 95% confidence intervals.

The Community Guide rules of evidence characterize effec-
tiveness as strong, sufficient, or insufficient on the basis of the
number of available studies, the suitability of study designs for
evaluating effectiveness, the quality of execution, the consis-
tency of the results, and the effect sizes.??

Summarizing Other Effects, Barriers,
Applicability, Economic Efficiency, and Research
Gaps

Other effects, barriers, applicability, and research gaps were

assessed in the same body of evidence used to assess effective-
ness, along with input from our systematic review develop-

“Established Market Economies, as defined by the World Bank, are
Andorra, Australia, Austria, Belgium, Bermuda, Canada, Channel
Islands, Denmark, Faeroe Islands, Finland, France, Germany,
Gibraltar, Greece, Greenland, Holy See, Iceland, Ireland, Isle of Man,
Italy, Japan, Liechtenstein, Luxembourg, Monaco, the Netherlands,
New Zealand, Norway, Portugal, San Marino, Spain, St. Pierre and
Miquelon, Sweden, Switzerland, the United Kingdom, and the
United States.

ment team (see author list). Additional information on other
positive and negative effects and applicability is described for
each intervention, and economic efficiency and barriers to
implementation are described for interventions for which
there was sufficient evidence to formulate recommendations.
Further details are provided elsewhere in this supplement,'?
and the methods for the economic evaluations in the Commu-
nity Guide were previously published.*®

Reviews of Evidence

Evidence of the effectiveness of DSME was reviewed in
four settings: community gathering places, the home,
recreational camps, and the worksite. The effectiveness
of educating coworkers and school personnel about
diabetes was also reviewed. The effectiveness of inter-
ventions for type 1 and type 2 diabetes was examined
separately, as the education of children and adolescents
(who usually have type 1 diabetes) is very different from
the education of adults (who usually have type 2
diabetes). Children face different social pressures and
have parental involvement; education theory and meth-
ods are different for children and adults; and people
with type 1 diabetes are insulin-dependent, unlike most
of those with type 2 disease, resulting in differences in
management.

Community Gathering Places

This review encompasses DSME interventions in which
people with diabetes aged 18 years and older were
educated in settings outside the home, clinic, school, or
worksite, such as community centers, libraries, private
facilities (e.g., residential cardiovascular risk reduction
centers), and faith institutions. Traditional clinical set-
tings may not be ideal for DSME, the home setting is
conducive only to individual and family teaching, and
the worksite is only applicable to people who work
outside the home. Thus, DSME in community gather-
ing places may reach populations who would not nor-
mally receive this education. Church-based health edu-
cation and screening programs have been shown to be
effective in facilitating behavior changes among African
Americans,” particularly women aged 65 years and
older.”! Community interventions often offer the ben-
efit of cultural relevancy, as different cultures have
diverse learning styles that may be better addressed in
the community setting, and the use of appropriate
educational techniques may increase the relevance and
acceptance of diabetes education.’? Interventions in
community gathering places also may be more conve-
nient, especially for those residing in rural areas, and
may, thus, promote attendance.

Effectiveness. Our search identified 11 studies (in 14
reports)®*~% that evaluated the effectiveness of DSME
in community gathering places (Figure 2). One study®*
was excluded because it lacked relevant outcomes, and
two®>% were excluded because of limited quality. De-
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Hand search
Review of reference lists

CINAHL

Potentially relevant papers identified from electronic
databases and screened for relevance n=14,065
MEDLINE n= 8940
n= 2241
Chronic Disease Prevention health education subfile n=375
International Pharmaceutical Abstracts n=163

CHID n= 2290
ERIC n=55

Articles retrieved for more
detailed evaluation n=693

Studies fulfill inclusion criteria n=49
Community gathering places n=11

Home n=18
Camps n=15
Schools n=2
Worksite n=3

Studies included in review n=30
Community gathering places n=8
Home n=10

Camps n=10

Schools n=1

Worksite n=1

Yy Titles or abstracts excluded as not

\; Papers excluded as do not

¢\, Home: quality n=3, design n=1,

DSME intervention studies n=13,372

fulfill inclusion criteria n=644

Studies excluded n=19
Community gathering places:
quality n=2, outcomes n=1

population n=1, outcomes n=3
Camps: quality n=2, outcomes n=3
Schools: quality n=1
Worksite:

quality n=1, population n=1

Figure 2. Flow diagram of the literature review. Studies were excluded for inadequate quality (“quality”), before-and-after design
(“design”), and lack of relevant outcomes (“outcomes”), as well as if a minority of the study population had diabetes

(“population”).

CHID, Combined Health Information Database; CINAHL, Cumulative Index to Nursing and Allied Health; ERIC, Educational
Resources Information Center; DSME, diabetes self-management education; n, number of studies.

tails of the eight qualifying studies (in 11 reports)>*-%3
are provided in Appendix A and at the website
(www.thecommunityguide.org).

The qualifying studies evaluated a variety of out-
comes: one® examined changes in knowledge, one®
physical activity, one®’ dietary intake, six (in eight
reports)33755:57.60-63 changes in weight, two®%®3 blood
pressure changes, three®**%%% changes in lipid concen-
trations, four®® fasting blood glucose,?®%and four®*-
55.58 GHb levels.

Evidence of effectiveness provided by the eight stud-
53-63 jncluded in our review is presented in Table 2.
On the basis of the outcome of glycemic control,
sufficient evidence of effectiveness was available to
recommend DSME in community gathering places. In
contrast, evidence of the effectiveness of this interven-
tion was insufficient for the outcomes of dietary intake,
physical activity, weight, blood pressure, and lipid lev-
els, as there were few studies and effects were
inconsistent.

ies

Applicability. The mean age of the study populations
ranged from 43 to 71 years in the seven studies that
reported age.’*P799-6% Geven studies (in ten re-
ports)5357:59-63 examined both male and female pop-
ulations, and one study®® did not report gender. Racial
and ethnic backgrounds were reported in five studies:
Native American (two studies, three reports)®®5%%9 and
Mexican American (three studies).’®>?**7 In the six
studies that reported type of diabetes, the populations
were exclusively people with type 2 diabetes.>-55:57:60.63
Baseline mean GHb levels were high, with a mean of
12.3% (range, 11.7% to 15.8%). The population in six
studies (nine reports)®*=% consisted of self-selected
volunteers, with randomly selected populations in the
other two.??5* All eight studies®®=%® were performed in
the United States, three (four reports) in rural ar-
€as.” % The interventions took place in a variety of
settings: faith-based institutions (two studies),?”%%
munity centers (five studies, seven reports),
and a Pritikin residential treatment center (one

com-
53-56,59-61

Am ] Prev Med 2002;22(4S) 43
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Table 2. Effectiveness of self-management education interventions in diabetes

Intervention (no. of
studies)

Description

Physiologic outcomes

Knowledge, psychosocial, behavioral, and healthcare
utilization outcomes

Self-management education
in community gathering
places (n=8)

Self-management education
in the home (n=10)

DSME for people aged =18 years
in settings outside the home,
clinic, school, or worksite;
includes community centers,
libraries, private (nonclinical)
facilities, and faith institutions

Median follow-up for studies that
examined GHb: 6 months

DSME occurring primarily in the
home (home visits, computer-
assisted instruction, and electronic
communication with healthcare
professionals)

Median follow-up for studies that
examined glycemic control:
Type 1 diabetes: 12 months
Type 2 diabetes: 12 months

GHb (%) (n=4) pooled estimate —1.9, (95%
CLi—2.4, —1.4)55-55.58

Fasting blood glucose (mmol/L) (n=4) —2.0
(—1.3 to —4.0)53-55:63

Weight (Ibs) (n=6) —5.2
(_90 to +1.6)53_55’57’60_63

Blood pressure (mmHg) (n=2)
systolic —12.3 and —8.6;
diastolic —5.2 and —1.0%9:63

Total cholesterol (mg/dL) (n=3)
—2.6 (—54.0 to +6.0)53:58.63;

LDL —35.0 and +7.0°%63;
Triglycerides —39.0 and —20.053-63

GHb

Type 1: (n=4) pooled estimate —1.1
(95% CI: —1.6, —0.6)57+7%77

Type 2: (n=2) pooled estimate —0.5
(95% CIL: —1.1, 0.1)71.76

Blood glucose (mg/dL) (n=1)
—49.7, p>0.057°

Weight (kg) (n=3) —2.3 —4.5 to 0)71.75.76

Foot appearance (n=1) (score, % difference)
+1.9, p>0.05"

Knowledge (n=1) improved (p=0.04)°3

Physical activity (minutes of walking) (n=1)
improved (p<0.001)%2

Dietary intake (Kcal/day) (n=1)

. . . 5
NS increase in men, NS decrease in women®”

Knowledge (n=5) improved for type 27% and mixed
type 1 and 2,7 NS change for type 1597477

Self-care skills (n=2) improved for type 2
diabetes”"-72

Self-concept (n=1) improved for type 1 diabetes
(Ns)69

Healthcare utilization

% of patients with eye examination in prior 6
months (n=1) improved (OR=4.3)%8

Number of ur%ent care visits per person (n=2)
NS decrease®72

Postpartum admissions for glucose control (n=1)
decreased (p=0.048)73

Perinatal outcomes

Birth weight (gm) (n=1) NS increase
Gestational age (weeks) (n=1) NS increase
Quality of life (n=1) NS change (no statistics)”"

73
73

(continued on next page)
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Table 2. Effectiveness of self-management education interventions in diabetes (continued)

Intervention (no. of
studies)

Description

Physiologic outcomes

Knowledge, psychosocial, behavioral, and healthcare

utilization outcomes

Self-management education
in camps (n=10)

Self-management education
at the worksite (n=1)

Education of school
personnel about diabetes
(n=1)

DSME delivered in the setting of
recreational camps

Median follow-up: 4-6 days

DSME delivered at the worksite,
or education of coworkers about
diabetes

Educated school personnel about
diabetes; focused on the teacher
or other school staff, but
outcomes could be measured
either in the staff or in the
student with diabetes

Follow-up: 6-8 weeks

GHb (%) (n=2) —1.8% and +0.3%9%99

Glycated albumin (n=1; 2 cohorts)
—2.0% and —2.7%%*

GHb (%) (n=1) —1.4%'!!

None reported

Knowledge (n=7) Improved in 4 studies,?>93-9 NS

improvement in 3 studies®!9%:96

Psychosocial mediators

Problem solving (n=1)

Improved among 12- to 15-year-olds (p<<0.002)
NS improvement among 10- to 11-year-olds®®
Coping strategies (n=1)

NS improvement®’

Self-concept (n=1)

NS improvement®®

None reported

Teacher knowledge

Of hypoglycemic symptoms

(n=1) improved ($<0.001)''*

Of hyperglycemic symptoms (n=1)
NS improvement

Results presented are median absolute effect size (range) unless otherwise specified.
CI, confidence interval; DSME, diabetes self-management education; GHb, glycated hemoglobin; NS, nonsignificant; OR, odds ratio



study).®? Interventions focused on a variety of issues:
general diabetes education and self-care,”®"? di-
et,?798:6061 physical activity,”® and diet combined with
physical activity.”*%® The interventions in three stud-
ies®359:67 were coordinated with primary care providers,
but the nature and extent of clinical care was unclear.
The body of evidence assessed in our review involved a
wide range of attrition rates among participants (0% to
79%); in four studies®®*°75% these rates exceeded
20%, and no study compared dropouts to completers.

In summary, the available literature is applicable to
adults with type 2 diabetes with a range of racial and
ethnic backgrounds and in a variety of settings. Appli-
cability is limited, however, by the self-selected nature
of the study populations, their high attrition rates, and
high baseline GHb levels.

Other positive or negative effects. A possible lack of
quality control and accountability could negatively af-
fect the quality of programs in community settings,
although no studies in this body of evidence examined
this issue.

Economic. No studies were found that met the require-
ments for inclusion in a Community Guide review.*

Barriers to implementation. The systematic review de-
velopment team felt that there were several potential
barriers to these interventions, although this body of
evidence did not evaluate them. It may be difficult to
identify people to attend DSME interventions in com-
munity settings. In the literature to date, participants
have been largely self-selected, and more general re-
cruitment may be difficult. Coordinating these inter-
ventions with the patient’s primary care team may also
be problematic.

Conclusion. According to Community Guide rules of
evidence,?? there is sufficient evidence that DSME is
effective in community gathering places for adults with
type 2 diabetes with a broad range of ages and ethnic or
racial backgrounds. Applicability is limited, however, by
the self-selected nature of the study populations, their
high attrition rates, and their high baseline GHb levels.
The interventions rarely reported coordination with
the patients’ clinical care provider, and the nature and
extent of care in the clinical setting was unclear. DSME
for adults delivered in community gathering places
should be coordinated with the person’s primary care
provider, and these interventions should not be consid-
ered a replacement for education in the clinical setting
until adequate coordination is established.

Directions for future research. More studies are
needed to examine the effectiveness of DSME interven-
tions in community gathering places. Which settings
are optimal? What is the best way to recruit people with
diabetes to these interventions? Who is the ideal pro-
vider in these settings? What is the optimal intensity

and duration of interventions in community gathering
places? What type of maintenance-phase interventions
are best? How do DSME interventions in community
gathering places compare with those delivered in the
clinical setting with respect to effectiveness, ease of
implementation, barriers, long-term maintenance capa-
bilities, and cost-effectiveness? Which characteristics of
community gathering places affect adoption and out-
comes of DSME interventions? How are these interven-
tions best coordinated with primary care? Are there
racial or ethnic groups that perceive a relatively greater
need for DSME in alternative settings? Are there racial
or ethnic groups that may benefit more from commu-
nity interventions compared with interventions deliv-
ered in the clinic setting?

The Home

In most home-based interventions, educators come to
the home of the person with diabetes and assess and
address issues that may not be apparent or may be more
difficult to manage in the clinical setting. These issues
include cultural, family, and environmental factors
affecting lifestyle (particularly diet and physical activi-
ty), problem solving, self-monitoring of blood glucose,
glycemic control, and the prevention and management
of complications.

Effectiveness. Our search identified 18 studies that
evaluated the effectiveness of DSME interventions in
the home (Figure 2).68-86 78,79.86 ere
excluded for quality limitations, one®® for design limi-
tations (a before-and-after design), three® =33 for lack
of relevant outcomes, and one®® because only a small
minority of the study population had diabetes. Ten
studies,®®~77 all randomized controlled trials, were in-
cluded in our review (see Appendix A or the website,
www.thecommunityguide.org).

These ten studies examined a variety of outcomes:
knowledge (five studies),®%727475:77 self-care skills (two
studies),’®"? self-concept (one study),% healthcare uti-
lization (four studies),®®%%727% birthweight and gesta-
tional age (one study),” quality of life (one study),”!
weight (three studies),”"”>7% foot appearance (one
study),”® blood glucose (one study),”® and GHb levels
(six studies).6%71.74=77

Evidence of effectiveness provided by the ten studies
is presented in Table 2. The six studies examining GHb
levels®71:74=77 were stratified by type of diabetes. Evi-
dence of the effectiveness of home interventions on
glycemic control was sufficient for adolescents with type
1 diabetes but not for adults with type 2 diabetes.
Evidence of the effectiveness of DSME in the home was
insufficient for both type 1 and type 2 diabetes when
other psychosocial, behavioral, or health outcomes
were examined.

Three studies
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Applicability. The three studies of children and adoles-
cents with type 1 diabetes were performed in the
United States,®® Canada,”” and Australia.”* The study
populations had a mean age of 9 to 14 years, were of
mixed gender, and race or ethnicity was not reported
for them. In summary, there is evidence that DSME is
effective in the home for children and adolescents of
either gender with type 1 diabetes.

Seven studies involved adult populations (mean age
27 to 63 years) with type 2 diabetes,”””! gestational
diabetes,” mixed type 1 and type 2 diabetes,””% or no
clear information on the type of diabetes.®" These
studies of racially mixed adult populations were con-
ducted in both the United States and Europe.

Other positive or negative effects. The systematic re-
view development team identified other potential ef-
fects of DSME in the home, and further evaluation is
needed to determine if these effects are significant.
DSME in the home could increase the involvement and
support of the family and thereby improve lifestyle,
knowledge levels, and social support for people with
diabetes. Providing DSME in the home may also lead to
positive changes in diet and physical activity for family
members, which may assist the maintenance of these
behaviors in the person with diabetes and prevent
development of diabetes in relatives. DSME at home
may be especially helpful for people who have difficulty
visiting a clinic. No harms of this intervention were
identified in the literature or by the systematic review
development team.

Economic. A study at the Montreal Children’s Hospital
in Canada®” reported the average cost of intensive
home care, including insulin adjustment and DSME,
for a group of children aged 2 to 17 years. After
diagnosis and hospitalization to stabilize their meta-
bolic condition, home-care patients were discharged,
whereas traditional-care patients remained hospitalized
for insulin adjustment and DSME. Education content
was similar in the two settings. The home-care interven-
tion consisted of visits by a specially trained nurse who
was also available by telephone and an extra clinic visit
after discharge. Costs measured included those for
health system resources (hospital supplies, services, and
nonphysician staff time, as well as physician and coun-
seling services) and parent out-of-pocket and time costs
for 24 months. Costs not included were an identical
family monthly government allowance for insulin and
medical supplies, diabetes-related health services not
provided by the hospital, and overhead, as well as
residents’ and interns’ services at the hospital. The
average program costs for the home intervention (ad-
justed to the Community Guide reference case) were $50
per child more than for traditional-care patients (a
nonsignificant difference between groups). Mean GHb
levels were 10% lower for the home-care patients at 24
and 36 months. The two groups differed little in the use

of hospital and physician services during the 24
months. This study was classified as very good by
Community Guide quality assessment criteria.*”

Barriers to implementation. The systematic review de-
velopment team felt that there were several potential
barriers to implementation. It may be difficult to iden-
tify people who would benefit from DSME in the home.
These patients may rarely be seen in a clinic and, thus,
would not be well known to the healthcare team.
Similarly, in the clinic it may be difficult to determine
which patients have barriers to self-management re-
lated to their family and living situation.

Conclusion. According to Community Guide rules of
evidence,?? evidence is sufficient that DSME in the
home is effective in improving glycemic control for
children and adolescents with type 1 diabetes. The
body of evidence was insufficient to assess the effective-
ness of this intervention on glycemic control or other
outcomes for people with type 2 diabetes.

Directions for future research. The most effective com-
ponents of DSME in the home, the optimal intensity
and duration of the interventions, and the best person
to deliver these interventions all need to be identified.
The effectiveness of these interventions as measured by
intermediate outcomes (including changes in diet and
physical activity, social support, and self-efficacy),
health outcomes (including weight, lipid levels, and
blood pressure), and quality of life needs to be deter-
mined. Whether educating the person with diabetes in
the home has health benefits for the family also needs
to be examined. Additionally, the effectiveness of these
interventions among adults with type 2 diabetes, partic-
ularly the elderly (>65 years), should be addressed.
The effectiveness of these interventions in various racial
and socioeconomic groups needs to be determined, as
these data are rarely reported in this literature. Per-
ceived barriers to implementing DSME in the home
also need to be identified, as does the best way to
identify people who would benefit from an intervention
in the home. Finally, how these interventions are best
linked to primary care and to disease management
strategies needs to be determined.

Recreational Camps

DSME in recreational camps has been described fre-
quently, with the literature focusing exclusively on
summer camps for children and adolescents with type 1
diabetes. Children with type 1 diabetes need to follow
the same regimen of care year-round, and summer is
often a challenging time for these children and their
parents. With diverse outdoor activities and inconsis-
tent routines, children may find it difficult to follow
their schedule of daily monitoring, injections, and
specific meal plans, or they may simply lose interest in
doing so. To accommodate children and adolescents,
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the first residential summer camp for children with
diabetes was established in 1925.%® The camp’s mission
was to allow these children a camping experience in a
safe environment while enabling them to share their
experiences and learn to be more personally responsi-
ble for the care of their disease.®® Recreational camps
are now frequently used for DSME of children and
adolescents, and in the United States more than 90
camps serve more than 10,000 people with diabetes.®®
In the camp setting, the recreational, educational,
social, and healthcare needs of children can be met in
a safe, enjoyable, and productive environment. DSME
can be readily integrated into daily routines, compli-
ance with educational and medical treatment can be
optimized, food intake is controlled, medical expertise
is usually readily available, and children can safely
pursue physical activity.

Effectiveness. Our search identified 15 studies in
which the effectiveness of DSME interventions in rec-
reational camps was evaluated (Figure 2).9071* Of
these studies, two were excluded for inadequate quali-
ty!90191 and three for lack of relevant outcomes.!02-104
Ten studies were of good or fair quality of execution
and were included in our review?™? (see Appendix A
or the website, www.thecommunityguide.org).

The ten studies examined a variety of outcomes:
patient knowledge (seven studies),?*™® psychosocial
attributes (three studies),”®%7 and glycemic control
(three studies).?*939 Evidence of the effectiveness of
these interventions is presented in Table 2. GHb levels
improved in one® of two studies in which this outcome
was measured, and glycated albumin improved in a
third study.”* Knowledge increased significantly in four
studies?™¥* 9 and  psychosocial ~mediators in
three,93.96.97

Applicability. The age of study participants ranged
from 8 to 15 years, and all had type 1 diabetes. Seven
studies?*-91:93.95.97-99 yeported participation by both
boys and girls, and three studies®?*® did not report
gender. Three studies”” ™ consisted of an all-white
population, one study®® reported a racially mixed pop-
ulation, and race or ethnicity was not reported in six
studies.??=9291-96 A[] the interventions were performed
in the United States. The median duration of the
interventions was 1.5 weeks (range, 1 to 3 weeks). All
follow-up periods were either immediate (seven stud-
ies)20-9496.97 o 3 months or less (three studies).?9%99
Overall, the results of this review should be applicable
to the general population of children and adolescents
who have type 1 diabetes and attend a diabetes camp
for less than 1 month.

Other positive or negative effects. The systematic re-
view development team identified other potential ben-
efits, although these were not formally evaluated in the
literature reviewed. DSME in the camp setting can be

combined with a recreational activity; for example,
instruction about insulin adjustment could precede
physical activity. Good nutrition habits can be modeled
by serving nutritious meals and snacks, and peer sup-
port can foster improved self-esteem and self-efficacy.
The relaxed, fun, nonclinical atmosphere of the camp
setting can associate DSME with a positive experience.
No harms of DSME in the camp setting were identified
in the literature or by the systematic review develop-
ment team.

Conclusion. According to Community Guide rules of
evidence,?? evidence is insufficient to assess the effec-
tiveness of DSME in recreational camps, based on the
lack of a sufficient number of quality studies examining
health outcomes such as glycemic control. There was,
however, sufficient evidence to demonstrate a positive
effect on knowledge for children and adolescents with
type 1 diabetes, which was part of the mission of the
first camps established in the 1920s.58

Directions for future research. Further studies are
needed to determine the effectiveness of DSME in
recreational camps on self-efficacy and other psychos-
ocial mediators, behavior change, and quality of life.
Studies with longer follow-up intervals are also needed.
Glycemic control and other physiologic outcomes are
important outcomes and should be examined, but
quality of life and psychosocial outcomes are probably
more important for these short-term interventions.
Long-term maintenance interventions need to be ex-
amined: repetitive interventions are likely needed to
maintain any gains from the initial intervention. Fi-
nally, the optimal frequency of the camp experience
needs to be determined.

The Worksite

The worksite presents important issues for people with
diabetes. They are more likely to experience difficulty
obtaining employment and staying employed than are
people without diabetes,'>!%® and they experience
more employer discrimination than do nondisabled
employees.!?”1% The Americans with Disabilities Act,
implemented in 1992, prohibits employer discrimina-
tion against qualified people with disabilities, and it
requires employers to provide reasonable accommoda-
tions. A worksite intervention could target both the
person with diabetes or his or her coworkers or super-
visors. Workers with diabetes often find it difficult to
reconcile their daily diabetes-related routines with their
job requirements, making the worksite a potentially
important place for DSME. Interventions at the work-
site may make it easier for people with diabetes to
attend, and supervisors, managers, and coworkers may
gain valuable information. The supervisor and manager
need to support healthy lifestyles; make allowances for
meal and snack-time requirements, self-monitoring of
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blood glucose, and medical appointments; and pro-
mote understanding, tolerance, and support among
coworkers.

Effectiveness. Our search identified three studies!®?-111

that examined the effectiveness of DSME at the work-
site (Figure 2). One study'’® was excluded because only
4% of the study population had diabetes, and anoth-
er''? was excluded because of quality limitations. The
third study,''! with a before-and-after design, was in-
cluded in our review (Table 2). Details of this study are
presented in Appendix A and at the website

(www.thecommunityguide.org).

Applicability. The one included study was performed
in the United States at a large banking corporation.
The mean age of the study population was 45 years,
53% of the participants were women, and participants
had either type 1 or type 2 diabetes (percentages not
reported). Race or ethnicity also were not reported.
Applicability is limited because the study population
was self-selected.

Other positive or negative effects. The systematic re-
view development team identified other potential ef-
fects, although these effects have not yet been evaluated
in the literature. Education of coworkers may increase
tolerance and understanding of diabetes and other
chronic diseases and can minimize disability-related
discrimination. Both the employee with diabetes and
the employer will benefit from increased employee
productivity. Potential negative effects of educating
people with diabetes at the worksite include labeling
and issues of the confidentiality of health information.
Educating coworkers can be associated with discomfort
or fear about responding to adverse health events
affecting the employee with diabetes.

Conclusion. According to Community Guide rules of
evidence,?? evidence is insufficient to assess the effec-
tiveness of DSME at the worksite, as only a single study,
with a before-and-after design, was identified. Evidence
of the effectiveness of educating coworkers about dia-
betes also is insufficient, as no studies were identified.

Directions for future research. Studies are needed to
determine the perceived educational needs of workers
with diabetes, their supervisors, and coworkers. Studies
also are needed to determine what populations of
workers might benefit, what patient and coworker
outcomes should be measured, and the most effective
interventions for achieving desired goals.

Education of School Personnel about Diabetes

Professionals in the school setting may receive diabetes
education with the ultimate goal of improving the
health and well-being of children (students) with dia-
betes. Outcomes could be measured either in the
teacher or in the student with diabetes.

Most of the approximately 125,000 children aged 19
and younger in the United States who have diabetes'!?
attend school, and they need special accommodation
during the school day to ensure their immediate safety,
long-term physical and psychological well-being, and
optimal scholastic achievement. School personnel must
have sufficient knowledge about diabetes and its man-
agement because they are required by law to provide
health-related services to children who demonstrate an
identified need.'"® Unfortunately, the level of teacher
knowledge about diabetes, especially of life-threatening
emergencies such as hypoglycemia, is inadequate and
poses a serious threat to the safety and well-being of
children who require assistance.''* School personnel,
particularly teachers, have reported they receive inade-
quate or no training to prepare them for dealing with
children who have health conditions.''*!17 The failure of
school personnel to respond in a prompt and appropriate
manner to diabetes-related emergencies at school could
have significant health consequences for a child.''®

Effectiveness. Our search identified two studies that
examined the effectiveness of diabetes education inter-
ventions in schools (Figure 2).!'*!19 One study was
excluded!!'” because of limited quality of execution; the
other,''" of least suitable design (before-and-after), was
included in our review (Table 2). Details of this study
are provided in Appendix A and at the website
(www.thecommunityguide.org).

Applicability. The one included study''* was per-

formed in a public elementary school in the United
States and involved 49 families. Age, gender, race, and
duration of disease were not reported. The mean
duration of the intervention was 25 months, with a
mean follow-up of 7 weeks. Applicability of this study is
limited because of the small sample size and lack of
demographic information.

Other positive or negative effects. The systematic re-
view development team identified other potential ef-
fects of this intervention, although these effects were
not examined in this body of literature. Education of
school personnel about diabetes may increase toler-
ance among teachers and student peers of disability
related to other chronic conditions. Potential negative
effects include labeling or ostracism of the child with
diabetes, issues of confidentiality, the opportunity cost
of teacher education (the use of money that could be
spent on the prevention and treatment of more com-
mon health issues), and teacher anxiety associated with
feeling personally responsible and potentially liable for
a child’s health and well-being.

Conclusion. According to Community Guide rules of
evidence,?? the number of quality studies is insufficient
to assess the effectiveness of educating school person-
nel about diabetes.
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Directions for future research. Further research is
needed on the effectiveness of educating school per-
sonnel about diabetes. Research is needed to define the
most effective interventions and who should deliver
them. What is the most desirable intensity, duration,
and frequency of the interventions? Is group education
of personnel or individual education of a teacher with
reference to a specific student preferred? A broad array
of outcomes that focus on both teachers and students
should be examined. For teachers these outcomes
include knowledge and attitudes, self-efficacy in deal-
ing with emergencies, coping skills, and perceived
barriers, and for students these outcomes include gly-
cemic control, weight, social support, self-efficacy, com-
plication rates, absenteeism, academic performance,
and quality of life.

Methodologic Issues

Future studies on the effectiveness of DSME interven-
tions in community settings need to address a number
of methodologic issues. First, attention must be paid to
the internal validity of studies and potential sources of
bias. Second, randomized controlled trials should be
performed to facilitate conclusions about efficacy and
causal inference. Observational studies are useful to
assess effectiveness, but the study design must control
for potential confounders and secular trends. Addition-
ally, researchers should present adequate descriptive
information on patient recruitment, demographics,
settings, and interventions. Without this information it
is difficult to determine what aspects of the interven-
tion may lead to improved outcomes, and how to apply
results to a given population and setting. Study partic-
ipants were generally volunteers, and these self-selected
groups likely differ from the general population. In the
future, studies need to promote the reach of the
intervention to encompass broad populations. Finally,
reliable and valid questionnaires should be used, and
adequate statistical analyses should be provided.

Conclusions

Self-management is critical to the health of the person
with diabetes, and the objectives for ideal self-manage-
ment interventions in diabetes are clear: behavioral
interventions must be practical and feasible in a variety
of settings; a large percentage of the relevant popula-
tion must be willing to participate; the intervention
must be effective for long-term, important physiologic
outcomes as well as behavioral endpoints and quality of
life; patients must be satisfied; and the intervention
must be relatively low cost and costeffective.'®’ Evi-
dence shows that DSME is effective in improving glyce-
mic control when delivered in community gathering
places for adults with type 2 diabetes and in the home
for children and adolescents with type 1 diabetes.

Further research is needed, however, to delineate in-
terventions for optimizing long-term health and quality
of life outcomes in these settings. Work is also needed
to identify which racial, ethnic, and socioeconomic
populations may benefit the most, and how best to
identify and recruit these people. Effective strategies
have yet to be demonstrated for DSME interventions in
the settings of recreational camps and the worksite or
for educating coworkers and school personnel about
diabetes.
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Appendix A. Summary Evidence Tables

1. Diabetes Self-Management Education in Community Gathering Places

Author, Year Follow-up Interval Demographics: Intervention Results: Summary Effect Measures,
Location n Type of Diabetes p-value, within or between groups
Study Design Limitations Mean Age

Suitability Sex

Study Quality Race/Ethnicity

Barnard J, et al.," 1994 F/U: end of 26-day program Type 2 Residential (Pritikin) diet, exercise, and Fasting blood glucose (mg/dL):

United States n=652 59.4y DSME program delivered by physicians, Absolute change: -1.6

Before-and-after Limitations: Details of 37.4% female nutritionists, and exercise specialists Relative change: —16.4% (p < 0.001, within)
Least suitable intervention unclear NR for 26 days

Good quality

Total cholesterol (mg/dL):
Absolute change: -1.4
Relative change: —22.0% (p < 0.001, within)

LDL cholesterol (mg/dL):
Absolute change: -0.9
Relative change: —22.0% (p < 0.001, within)

HDL cholesterol (mg/dL):
Absolute change: -0.1
Relative change: —12.2% (p < 0.001, within)

Triglycerides (mg/dL):
Absolute change: —-1.0
Relative change: -33.1% (p < 0.001, within)

Weight (kg):
Absolute change: —4.4
Relative change: -5.1% (p < 0.001, within)

Systolic blood pressure (mmHg):
Absolute change: -8.6
Relative change: —6.6% (p < 0.001, within)

Diastolic blood pressure (mmHg);
Absolute change: -5.2
Relative change: —6.5% (p < 0.001, within)

Appendix continued
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